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WR KHOS FRPSDQLHV ZKHQ GHYHORSLQJ WKHLU RIIHULQJV 2QH RI
WKHVH PHWKRGV FXUUHQWO\ XQGHU GHYHORSPHQW LV WKH XVH RI
VFHQDULRV 6FHQDULRV FDQ KHOS FRPSDQLHV WR FRQFUHWL]H WKHLU




GHYHORSPHQW WR VHH LI WKH FRPSDQ\ LV PRYLQJ LQ WKH ULJKW
GLUHFWLRQ RQH ZD\ RI GRLQJ VR LV E\ XVLQJ LQGLFDWRUV
,QGLFDWRUVDUHXVHGWRIROORZXSRQWKHGLIIHUHQWNH\LQWHUHVWV
WKDW WKH FRPSDQLHV ZRXOG OLNH WR UHDFK $OWKRXJK WKHVH
LQGLFDWRUV DUH LQGLYLGXDO WR HDFK FRPSDQ\ WKH DLP RI WKLV
UHVHDUFK LV WR ILQG LQGLFDWRUV WKDW DUH PRUH VXLWDEOH ZKHQ
GHYHORSLQJ 366 VR WKDW FRPSDQLHV LQ WKH WUDQVLWLRQ WRZDUGV
SURYLGLQJ366FDQJHWDVVLVWDQFHLQ WKHLUFKRLFHRILQGLFDWRUV
ZKHQ GHYHORSLQJ VFHQDULRV 7KH VFHQDULRVZLOO EH GHYHORSHG
WR KHOS 60(V DV WKH\ PDNH GHFLVLRQV WR GHYHORS EHWWHU DQG
PRUHVXVWDLQDEOH366RIIHULQJV
2. Objective
7KH REMHFWLYH RI WKLV SDSHU LV WR GHWHUPLQH ZKLFK
VXVWDLQDELOLW\ LQGLFDWRUV DUH LPSRUWDQW IRU WKUHH 60(V LQ
GLIIHUHQWSKDVHVLQWKHLUGHYHORSPHQWWRZDUGVSURYLGLQJ366
7KH VWXG\ZLOO EH FDUULHG RXW LQ WKH IRUPRI LQWHUYLHZVZLWK
SHUVRQQHOIURPWKHWKUHH60(V
7KH VWXG\ DLPV WR EXLOG D VFHQDULR UHOLDQW RQ GLIIHUHQW
VXVWDLQDELOLW\LQGLFDWRUVZRUNZKLFKZLOOEHIXUWKHUGHYHORSHG
E\ UHVHDUFKHUV LQ WKH )UHQFKIXQGHG $15 6HUY,1129
3URMHFW FRRUGLQDWHG E\ )D\RO ,QVWLWXWH (FROH GHV 0LQHV 6W
(WLHQQHUHIHUUHGVKRUWO\WR6HUY,1129
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JLYH DQ LGHD RI WKH VFRSH RI WKH VHDUFK HQJLQH D VHDUFK RQ
³SURGXFWVHUYLFHV\VWHP$1'VXVWDLQDELOLW\´UHWXUQHGDURXQG
 KLWV 5HVHDUFK SDSHUV ZHUH WKHQ VHOHFWHG DFFRUGLQJ WR
WKHLUUHOHYDQFHDQGSXEOLFDWLRQ\HDU
,QRUGHUWRH[SDQGWKHVWXG\DQGYHULI\WKHUHVXOWVIURPWKH
OLWHUDWXUH UHYLHZ HPSLULFDO UHVHDUFK ZDV SHUIRUPHG 7KH
HPSLULFDO UHVHDUFK ZDV FDUULHG RXW WKURXJK D VHULHV RI
LQWHUYLHZV WU\LQJ WR VHHN DQVZHUV WR ZKDW VXVWDLQDELOLW\
LQGLFDWRUV WKH WKUHH 60(V ZRUNLQJ ZLWK 366 ZHUH PRVW
LQWHUHVWHG LQXVLQJ7KHPDLQREMHFWLYHRI WKH LQWHUYLHZVZDV
WR GHWHUPLQH LI WKH 60(V XVHG DQ\ LQGLFDWRUV DQG LI WKH\
IRXQGWKHLQGLFDWRUVIURPWKHOLWHUDWXUHUHYLHZLQWHUHVWLQJ7KH
LGHD ZDV DOVR WRPDNH WKH LQWHUYLHZHHV UHIOHFW RQ WKHLU RZQ
VLWXDWLRQ WR GHWHUPLQH WKH UHDVRQ EHKLQG WKHLU FKRLFH RI
LQGLFDWRUV
4. Scenarios
7KHWHUPVFHQDULRLV“considered a synonym for an overall 
vision of something complex and articulated – a set of possible 
conditions, or transformations, affecting the domain under 
consideration” >@ %XLOGLQJ VFHQDULRV LV D SURFHVV WKDW FDQ
KHOSFRPSDQLHVDQGEXVLQHVVQHWZRUNVZKHQGHYHORSLQJQHZ
VXVWDLQDEOH SURGXFWV 366 RU RWKHU EXVLQHVVHV >@ $V
GHYHORSPHQWRI366RIIHULQJV LQPDQ\FDVHV LV UHDOL]HGZLWK
VHYHUDO GLIIHUHQW DFWRUV LW LV D QHFHVVLW\ WKDW WKH GLIIHUHQW
DFWRUV KDYH D VKDUHG XQGHUVWDQGLQJ RI WKH SUREOHP DQG WKDW
WKH\KDYHDVKDUHGYLVLRQVRWKDWWKH\FDQXOWLPDWHO\FRPHXS
ZLWKDVKDUHGVROXWLRQ)XUWKHUPRUH WKHQDWXUHRI WKHV\VWHP
FKDQJH QHHGHG WR DFKLHYH VXVWDLQDELOLW\ LQFOXGHV VRFLDO
FXOWXUDO WHFKQRORJLFDO DQG RUJDQL]DWLRQDO DVSHFWV >@ 7R EH
DEOH WR PDNH VXFK D WUDQVLWLRQ JRRG FRPPXQLFDWLRQ LV
HVVHQWLDO DQG FRXOG EH IDFLOLWDWHG E\ EXLOGLQJ VFHQDULRV >@
7KHUH H[LVW VHYHUDO GLIIHUHQW W\SHV RI VFHQDULRV IRU H[DPSOH
JHQLXV IRUHFDVWLQJ WUHQG H[WUDSRODWLRQ LQFDVWLQJ DQG
SUREDELOLW\ WUHHV >@ 3UHYLRXV ZRUN ZLWKLQ WKH 6HUY,1129





$FFRUGLQJ WR 2OVWKRRUQ HW DO >@ LQGLFDWRUV DUH VLPSOH
XQLWVRIPHDVXUH WKDWDUHFULWLFDOZKHQPDNLQJGHFLVLRQV LQD
FRPSOH[ HQYLURQPHQW DV SUHYLRXVO\ PHQWLRQHG WKLV LV WKH
FDVH ZKHQ GHYHORSLQJ D 366 RIIHULQJ 7KLV LV EHFDXVH
LQGLFDWRUV FDQ EH XVHG WR JLYH D UHOLDEOH DQG FRPSUHKHQVLYH
SLFWXUHRIDVLWXDWLRQDQGWUHQG>@7KH2(&'>@GHILQHVDQ
LQGLFDWRU DV “a parameter, or a value derived from 
parameters, which points to, provides information about, or 
describes the state of a phenomenon/environment/area, with a 
significance extending beyond that directly associated with a 
parameter value”7KH2(&'>@DOVRSRLQWVRXWWZRXWLOLWLHV
IRU LQGLFDWRUV WR UHGXFH WKH QXPEHU RI SDUDPHWHUV DQG
PHDVXUHPHQWVQHHGHG WRSURYLGHDSLFWXUHRIDVLWXDWLRQDQG
WR VLPSOLI\ FRPPXQLFDWLRQ 7KH 2(&' >@ DOVR HPSKDVL]HV
WKDW WKHXWLOLWLHVRIDQ LQGLFDWRU VHWGHSHQGRQ WKH VL]HRI WKH
LQGLFDWRU VHW DQG WKDW LQGLFDWRUV VKRXOG EH VHHQ DV“the best 
knowledge available” DOWKRXJK WKH\PD\ QRW DOZD\V KDYH D
VROLG VFLHQWLILF EDVLV -RXQJ HW DO >@ GHVFULEH WKH IROORZLQJ
FULWHULD IRU LQGLFDWRUV PHDVXUDEOH UHOHYDQW XQGHUVWDQGDEOH
UHOLDEOHXVDEOHGDWDDFFHVVLEOHWLPHO\PDQQHUDQGORQJWHUP
RULHQWHG
,Q WKH UHSRUW (QYLURQPHQWDO ,QGLFDWRUV IRU (QYLURQPHQWDO
3HUIRUPDQFH 5HYLHZV >@ WKH FULWHULD DUH GHHSHU DQG PRUH
GHYHORSHG7KH2(&'>@FODULILHVLQWKHUHSRUWWKDWLQGLFDWRUV
VKRXOG HQDEOH LQWHUQDWLRQDO FRPSDULVRQ DQG EH EDVHG RQ
LQWHUQDWLRQDO VWDQGDUGV XSGDWHG UHJXODUO\ DQG OLQNHG WR




5.1. Environmental indicators for sustainability
6XVWDLQDELOLW\FRYHUVWKUHHSROHVHQYLURQPHQWDOHFRQRPLF
DQG VRFLDO ,Q WKH *OREDO 5HSRUWLQJ ,QLWLDWLYH LQGLFDWRUV DUH
GLVWLQJXLVKHG DFFRUGLQJ WR WKUHH FDWHJRULHV RI SHUIRUPDQFH
LQGLFDWRUV QDPHO\ HFRQRPLF HQYLURQPHQWDO DQG VRFLDO 7KH
ODVW FDWHJRU\ LV VXEGLYLGHG LQWR IRXU VXEFDWHJRULHV ODERU
SUDFWLFHDQGGHFHQWZRUNKXPDQULJKWVVRFLHW\DQGSURGXFW
UHVSRQVLELOLW\ >@ $ GLIIHUHQW FODVVLILFDWLRQ LV SURYLGHG LQ
,62 ZLWK VHYHQ FRUH VXEMHFWV RUJDQL]DWLRQDO
JRYHUQDQFH KXPDQ ULJKWV ODERU SUDFWLFHV HQYLURQPHQW IDLU
RSHUDWLQJ SUDFWLFHV FRQVXPHU LVVXHV DQG FRPPXQLW\
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'LIIHUHQW VHWV RI LQGLFDWRUV DUH DYDLODEOH IURP GLIIHUHQW
RUJDQL]DWLRQVDQGUHSRUWV7DEOHFRPSDUHVHQYLURQPHQWDO
VXVWDLQDELOLW\LQGLFDWRUVSURSRVHGE\GLIIHUHQWVRXUFHV0RVW
RI WKH LQGLFDWRUV ZHUH SUHVHQW LQ DOO WKH VRXUFHV 6LPLODU
LQGLFDWRUV ZHUH PHUJHG LQWR RQH LQGLFDWRU HJ ³HPLVVLRQV´












FRPSUHVVHG DLU K\GUDXOLFV WHPSRUDU\ HOHFWULF SRZHU DQG
SULPDU\ YDFXXP SODQWV 7KH FRPSDQ\ GHVLJQV DQG SURYLGHV
WKH FRPSOHWH LQVWDOODWLRQ LQFOXGLQJ WKH RUJDQL]DWLRQ RI WKH
SODQW GLPHQVLRQLQJ DQG EXLOGLQJ WKH SDUN RI PDFKLQHV
VWDQGE\ PDFKLQHV DQG RWKHU HTXLSPHQW QHFHVVDU\ WR UXQ WKH
SODQW ,W DOVR HQVXUHV UHQWDO UHSDLU DQG PDLQWHQDQFH RI WKH
HTXLSPHQW WR VDWLVI\ WKH FXVWRPHU¶V QHHGV LQ HDFK RI WKH
DERYHPHQWLRQHG EXVLQHVV DUHDV DOWKRXJK LW GRHV QRW
PDQXIDFWXUH WKH DFWXDO PDFKLQHV LWVHOI 7KH FRPSDQ\¶V
FXVWRPHUV LQFOXGH LQGXVWULHV FRQVWUXFWLRQ SURMHFWV






RI HPSOR\PHQW DQG DFWLYLWLHV *LYHQ WKH QDWXUH RI WKH
HTXLSPHQWLWSURYLGHVLWKDVDOVREHHQIROORZLQJWKHHOHFWULFDO
FRQVXPSWLRQRILWVPDFKLQHV$IWHUWDNLQJLQWHUHVWLQ366DQG
FORVH FROODERUDWLRQ ZLWK DFDGHPLF SDUWQHUV &$ LV QRZ
EHFRPLQJ LQFUHDVLQJO\ FRQFHUQHG ZLWK WKH HQYLURQPHQWDO
FRQVHTXHQFHV RI LWV DFWLYLWLHV 7KH FRPSDQ\ FXUUHQWO\ ZRUNV
RQLQWHJUDWLQJWKHWKUHHGLIIHUHQWDVSHFWVRIVXVWDLQDELOLW\LQLWV
EXVLQHVV,QWKHVRFLDODVSHFWRIVXVWDLQDELOLW\WKHFRPSDQ\LV
PRVWO\ IRFXVHG RQ LWV HPSOR\HHV DQG WKHLU KHDOWK DQG
GHYHORSPHQW 7KH FRPSDQ\ XVHV LQGLFDWRUV WR PHDVXUH LWV
SURJUHVV LQ GLIIHUHQW ILHOGV DQG LV FXUUHQWO\ ZRUNLQJ WR
LQWHJUDWH WKH HQYLURQPHQWDO DVSHFWV RI VXVWDLQDELOLW\ LQWR WKH
LQGLFDWRUV LW LV FXUUHQWO\XVLQJ7KHPDQDJHURI WKHFRPSDQ\
KDV VXVWDLQDELOLW\DVRQHRIKLVFRUHJRDOV7KHFRPSDQ\KDV
EHHQFHUWLILHGZLWKWKH/XFLHODEHODVXVWDLQDEOHGHYHORSPHQW
ODEHO LQ )UDQFH VKRZLQJ WKDW WKH FRPSDQ\ LV ZRUNLQJ ZLWK




&$ XVHV D JUHDW QXPEHU RI GLIIHUHQW LQGLFDWRUV ZKLFK LW
IROORZV XS RQ DQG PHDVXUHV HDFK PRQWK 7KH FRPSDQ\ KDV
LQGLFDWRUV ZKLFK LW FDOOV IRRWSULQWV LQ VL[ GLIIHUHQW ILHOGV
SDWURQDJH HFRQRP\ VXSSOLHUV FXVWRPHUV RUJDQL]DWLRQ DQG
SURGXFWV )RU HDFK IRRWSULQW LW KDV GHILQHG WKUHH GLIIHUHQW
LQGLFDWRUV 7KHVH LQGLFDWRUV ZHUH GHYHORSHG LQWHUQDOO\ DW WKH
FRPSDQ\ZLWKDQH[WHUQDOPRGHOFDOOHG6<%,2V\ELRIU7KH
LQGLFDWRUV DUH RQO\ XVHG LQWHUQDOO\ DQG WKH\ HQDEOH WKH
FRPSDQ\ WR VHH KRZZHOO LW SHUIRUPV UHJDUGLQJ WKHGLIIHUHQW
DVSHFWV RI patronage ILQDQFLDO HQGRZPHQW QXPEHU RI
DSSUHQWLFHV DQG WUDLQHHV RSWLPL]HG EXVLQHVV VXVWDLQDELOLW\
SURILOH economy WUHDVXU\ UHVXOW RI ZRUN LQYHVWPHQW
suppliers FRPSOLDQFH IURP PDFKLQH PDQXIDFWXUHU VHUYLFH
GLYHUVLW\ RI VXSSO\ customers FXVWRPHU VDWLVIDFWLRQ
UHFXUUHQFH VXFFHVVIXO WHQGHUV organization DWWHQGDQFH
VNLOOV DQG NQRZOHGJH IORZ RI LQIRUPDWLRQ DQG products
DPRXQWRILQQRYDWLRQLQWKHRIIHUVWKHUHOLDELOLW\RIGHDOVXVH
RIHTXLSPHQW
0RVW RI WKHVH LQGLFDWRUV GRQRW VKRZKRZ VXVWDLQDEOH WKH
FRPSDQ\DFWXDOO\LVEXWWKH\GRSURYLGHDSLFWXUHRIKRZWKH
FRPSDQ\ XVHV LQGLFDWRUV $SDUW IURP WKH LQGLFDWRUV WKDW LW
DOUHDG\XVHVWKHFRPSDQ\PHQWLRQHGWZRRWKHUHQYLURQPHQWDO
LQGLFDWRUV GXULQJ WKH LQWHUYLHZ WKDW LW IRXQG XVHIXO WR XVH






FRXOG EH WR XVH *36 GHYLFHV RQ LWV YHKLFOHV ZKLOH DQRWKHU
FRXOG EH WR KDYH D V\VWHP WR PHDVXUH KRZ PXFK IXHO WKH
YHKLFOHV FRQVXPH 7KH DPRXQW RI HQHUJ\ XVHG FRXOG ERWK
DIIHFW WKH FRPSDQ\¶VRIILFH VSDFHV DQGZRUNVKRS DVZHOO DV
KRZPXFK LWVPDFKLQHV FRQVXPH2WKHU LQGLFDWRUV WKDWZHUH
GLVFXVVHGGXULQJWKHLQWHUYLHZVXFKDVWKHDPRXQWRIPDWHULDO
XVHGDUH UDWKHUGLIILFXOW WRFRPSUHKHQGDV WKHEDVLFPDWHULDO
XVHGLQWKHSODQWVDUHDOUHDG\PDFKLQHVDQGRWKHUSURGXFWV$
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&RPSDQ\ %¶V &% EXVLQHVV DUHD LV WR SURYLGH
HOHFWULILFDWLRQ DQG DXWRPDWLRQ WR TXDUULHV DQG SXEOLF
FRQVWUXFWLRQZRUNV$OWKRXJKLWSURYLGHVDYDULHW\RIGLIIHUHQW
VRIWZDUH DQG SURGXFWV WKH PDLQ RQHV GLVFXVVHG GXULQJ WKH
LQWHUYLHZZHUH7DPLVRIWDVHUYLFH WKDWPHDVXUHV WKHVL]HVRI
URFNVZLWK ODVHUV DW TXDUULHV DPDFKLQH WKDWPDNHVPHWKDQH
JDV DQG WKH PDNLQJ RI HOHFWULFLW\ RXW RI DJULFXOWXUDO ZDVWH
7KH FRPSDQ\ KDV DOVR GHYHORSHG D V\VWHP WR GHFUHDVH WKH





HVSHFLDOO\ WKH VWDWXV RI LWV HPSOR\HHV 7KH FRPSDQ\ ZRUNV
ZLWK VXVWDLQDELOLW\ LQ GLIIHUHQW DVSHFWV ERWK RQ DQ
RUJDQL]DWLRQDO OHYHO DQG ZLWK WKH SURGXFWV DQG VHUYLFHV LW
SURYLGHV ,W LV FXUUHQWO\ UHYLVLQJ LWV VWDWXV IURP D OLPLWHG
FRPSDQ\ ZLWK HLJKW VKDUHKROGHUV ZKHUH WKH PDQDJHU LV WKH
PDLQ VKDUHKROGHU WR D )UHQFK &RRSHUDWLYH 3DUWLFLSDWLYH
6RFLHWLHV 6&23 $PRQJ RWKHU WKLQJV WKLV PHDQV WKDW WKDW
WKH VWDII HOHFWV WKH PDQDJHU EXW LW DOVR DIIHFWV WKH SURILW
GLVWULEXWLRQ ZKHUH DOO HPSOR\HHV ZLOO VKDUH DQ\ SURILW
ZZZOHVVFRSFRRSVLWHVIU 7KLV DOVR LQFUHDVHV WKH
HPSOR\HHV¶ LQIOXHQFH LQ WKH FRPSDQ\
V GHFLVLRQV DQG





&% GRHV QRW FXUUHQWO\ XVH DQ\ LQGLFDWRUV H[FHSW IURP
HFRQRPLFILJXUHV LWQHHGVIRUILQDQFLDOVWDWHPHQWVDQGDQQXDO
UHSRUWV ZKLFK DUH DIIHFWLQJ WKH HFRQRPLF SDUW RI
VXVWDLQDELOLW\&%KDVXVHGVRPHLQGLFDWRUVLQWKHSDVWEXW LW
LV FXUUHQWO\ DUH QRW XVLQJ DQ\ LQGLFDWRUV EHFDXVH LW GLG QRW
KDYH HQRXJK WLPH WR IROORZ XS DQG PHDVXUH WKH LQGLFDWRUV
7KH IROORZLQJ LQGLFDWRUV DUH WKRVH WKDW &% LV LQWHUHVWHG LQ
PHDVXULQJEDVHGRQ WKH LQIRUPDWLRQ WKDWZDVH[WUDFWHG IURP
WKHLQWHUYLHZeconomicUHWXUQRQHDFKGHDODPRXQWRIZRQ





&RPSDQ\ &¶V && PDLQ EXVLQHVV LV WR GHVLJQ DQG VHOO
UHJXODWRU\ VDQLWDU\ZDWHU HFRQRPL]LQJ SURGXFWVZLWK D IRFXV
RQ VKRZHUKHDGV &&GHVLJQV WKH VKRZHUKHDG DQG RXWVRXUFHV
WKH SURGXFWLRQ ORFDOO\ 7KH && VKRZHUKHDG GLIIHUV IURP
FRPPRQ VKRZHUKHDGV DV LW KDV D VSHFLDO GHVLJQ WR UHGXFH
VDQLWDU\ ULVNV HVSHFLDOO\ WKH ULVN RI OHJLRQHOOD ,W FRQVXPHV
OHVV ZDWHU ZKLFK UHVXOWV LQ D UHGXFHG HQHUJ\ FRQVXPSWLRQ
7KH VKRZHUKHDG LV PRGXODU DQG WKH HQG SDUW FDQ HDVLO\ EH
UHSODFHG7KLVLVLPSRUWDQWIURPDK\JLHQLFSRLQWRIYLHZDQG
VDQLWDU\ UHJXODWLRQV LQ SXEOLFDOO\DFFHVVLEOH LQVWLWXWLRQV
UHTXLUH UHJXODU UHSODFHPHQW RI VHQVLWLYH HTXLSPHQW :LWK D
UHSODFHDEOH HQG SDUW LW FDQ EH FKDQJHG RQ D PRUH UHJXODU




7KH PDQDJHU RI && KDV D ELJ SHUVRQDO LQWHUHVW LQ
VXVWDLQDELOLW\ ZKLFK LV UHIOHFWHG WKURXJKRXW WKH FRPSDQ\¶V
EXVLQHVV +LVPDLQ FRQFHUQ LV IRU HQYLURQPHQWDO LVVXHV 7KH
PDWHULDOVLQWKHVKRZHUKHDGVDUHVHOHFWHGFDUHIXOO\WRKDYHDV
OLWWOH LPSDFW RQ WKH HQYLURQPHQW DV SRVVLEOH +H LQLWLDWHG
VWXGLHVIURPWKHEHJLQQLQJWRSHUIRUPHQYLURQPHQWDODQDO\VLV
RQ KLV SURGXFWV DQG KDV SURSRVHG WDNHEDFN VFKHPHV WR
PDQDJH DQG UHF\FOH SURGXFWV VR WKDW KH FDQ UHXVH WKH
PDWHULDOV ,QGHHG WKH VKRZHUKHDGV FDQQRW EH UHXVHG IRU
VDQLWDU\UHDVRQVVR&&UHF\FOHVWKHXVHGPDWHULDOVWRSURGXFH
QHZ RQHV 7KH PDQDJHU PRYHG WKH SURGXFWLRQ WR 6DLQW
(WLHQQHWREHDEOHWRSURGXFHWKHSURGXFWVORFDOO\+HLVDOVR
VWXG\LQJ WKH SRVVLELOLW\ RI XVLQJ ' SULQWHUV WR PDNH WKH
SURGXFWVLQWKHIXWXUHWKLVZRXOGHQDEOHSURGXFWLRQZKHUHYHU






WKH FRPSDQ\ XVHV D YDULHW\RI LQGLFDWRUV7KH LQGLFDWRUV WKDW
&& XVHV WRGD\ DUH XVHG PRUH DV D FKHFNOLVW IRU HFRGHVLJQ
GXULQJ WKHGHYHORSPHQWRI WKHSURGXFWV UDWKHU WKDQDVDFWXDO
LQGLFDWRUV7KHLQGLFDWRUVDUHQRWIROORZHGXSRUPHDVXUHGRQ
D UHJXODU EDVLV 7KHUHIRUH WKH PHWKRG WR PHDVXUH WKH
LQGLFDWRUVZDVQRWGHYHORSHGDQG WKH LQGLFDWRUVGRQRWFRYHU
WKH EXVLQHVV LQ JHQHUDO EXW DUH PRUH IRFXVHG RQ SURGXFW
GHYHORSPHQW 7KH LQGLFDWRUV WKDW WKH FRPSDQ\ XVHV DUH raw 
material W\SHRIPDWHULDOmanufacturing FRPSRQHQWV DQG





LPSOHPHQW WR PHDVXUH RQ D PRUH UHJXODU EDVLV ZHUH WKH
IROORZLQJ economic QXPEHU RI VDWLVILHG FXVWRPHUV GHVLJQ
DVSHFWV RI WKH SURGXFW QXPEHU RI SRVLWLYH FRQWUDFWV IURP
FXVWRPHU PHHWLQJV environmental DPRXQW RI ZDWHU XVHG
DPRXQW RI HQHUJ\ XVHG DPRXQW RI WUDQVSRUWDWLRQ DPRXQW RI
PDWHULDOVXVHGDPRXQWRIUHF\FOHGPDWHULDOVXVHGDPRXQWRI
SURGXFWV EHLQJ UHF\FOHG DIWHU HQGRIOLIH DPRXQW RI
UHFXSHUDWLRQ RI ZDVWH DQG social DPRXQW RI ORFDO
SURGXFWLRQ DPRXQW RI ORFDO HPSOR\PHQW KHDOWK DPRXQW RI
OHJLRQHOODEDFWHULD
7KH HFRQRPLF LQGLFDWRUV PHQWLRQHG GXULQJ WKH LQWHUYLHZ
ZHUHWKHQXPEHURIVDWLVILHGFXVWRPHUVDQGWKHGHVLJQDVSHFW
RI WKH SURGXFWV 7KH FRPSDQ\ IRXQG WKH GHVLJQ DVSHFW
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ZDWHU DQG HQHUJ\ FRQVXPHG WUDQVSRUWDWLRQ WKH W\SH RI
PDWHULDOVXVHGUHF\FOHGPDWHULDOVDQGSURGXFWVUHF\FOHGDIWHU
HQGRIXVH7KHFRPSDQ\ZDVLQWHUHVWHGLQPRUHRUOHVVDOORI
WKH LQGLFDWRUV WKDW ZHUH SUHVHQWHG VXJJHVWLQJ WKDW LW KDG
GLIILFXOWLHVZLWKSULRULWL]LQJ2QWKHVRFLDOOHYHOWKHDPRXQWRI
ORFDO SURGXFWLRQ ORFDO HPSOR\PHQW DQG WKH TXDQWLW\ RI
OHJLRQHOODEDFWHULDZHUHLQGLFDWRUVUHOHYDQWIRU&&
6.4. Summary of Environmental indicators




Environmental sustainability indicators CA CB CC
$PRXQWRIWUDQVSRUWDWLRQ ; ; ;
$PRXQWRIHQHUJ\XVHG ;  ;
8VHRIHTXLSPHQW ;  
4XDOLW\RIWKHSURGXFW  ; 
/LIHWLPHRIWKHSURGXFWV  ; 
$PRXQWRIZDWHUXVHG   ;
$PRXQWRIUHF\FOHGPDWHULDOVXVHG   ;
$PRXQWRIPDWHULDOVXVHG   ;
$PRXQWRIUHFXSHUDWLRQRIZDVWH   ;
+HDOWKDPRXQWRIOHJLRQHOODEDFWHULD   ;
1XPEHURISURGXFWVEHLQJUHF\FOHGDIWHUHQGRIOLIH   ;
7. Discussion
)URP WKH HPSLULFDO UHVHDUFK RQH FDQ FRQFOXGH WKDW WKHUH
DUHWZRPDLQUHDVRQVZK\FRPSDQLHVDUHZRUNLQJZLWK366
1) Economic motivation to meet customer demand.7KH
ILUVW UHDVRQKDV WRGRZLWKFXVWRPHUVQRWZDQWLQJ WRRZQWKH
SURGXFWEXWUDWKHUJHWWKHYDOXHWKDWWKHSURGXFWFDQSURGXFH
DQG ZLWKRXW SUREOHPV VXFK DV PDLQWHQDQFH DQG UHSDLU 7KH
FRPSDQLHVZLVKWRPHHWWKLVFXVWRPHUGHPDQG
2) A strong belief in PSS helping the company to 
become more sustainable. 7KH VHFRQG UHDVRQ ZDV IRXQG
ZKHQ FRPSDQLHV DUH ZRUNLQJ GHYRWHGO\ WR EHFRPLQJ PRUH
VXVWDLQDEOHDQGWKH\KDYHIRXQGWKDW366FRXOGEHDPHDQVWR
KHOSWKHPDFFRPSOLVKWKDW
7KH UHDVRQV ZK\ WKH FRPSDQLHV DUH ZRUNLQJ ZLWK 366
FRXOGEHDNH\ WRZKLFK LQGLFDWRUV LQWHUHVW WKHPWKHPRVWDV
WKHFRPSDQLHVIRFXVHGRQFXVWRPHUYDOXHDUHPRUHIRFXVHGRQ
FXVWRPHU VDWLVIDFWLRQ DQG HFRQRPLF EHQHILWV ZKLOH WKH
FRPSDQLHV IRFXVHG RQ VXVWDLQDELOLW\ DUH PRUH LQWHUHVWHG LQ
HQYLURQPHQWDO LQGLFDWRUV )URP WKH WKUHH GLIIHUHQW DVSHFWV RI
VXVWDLQDELOLW\  HFRQRPLF HQYLURQPHQWDO DQG VRFLDO  LW ZDV
WKH VRFLRHFRQRPLF DVSHFW WKDW ZDV WKH PRVW LPSRUWDQW IRU
FRPSDQLHV &$ DQG &% DQG WKH HQYLURQPHQWDO DVSHFWV WKDW
ZHUHWKHPRVWLPSRUWDQWIRUFRPSDQ\&&
5HJDUGLQJWKHLUIDPLOLDULW\ZLWKDQGXVHRILQGLFDWRUVHDFK
FRPSDQ\ KDG GLIIHUHQW H[SHULHQFHV DQG UHODWLRQVKLSV WR WKH
LQGLFDWRUV 7ZR RI WKH FRPSDQLHV &$ DQG && XVHG PDQ\
GLIIHUHQW LQGLFDWRUV DQG ZHUH IDPLOLDU ZLWK ZRUNLQJ ZLWK
LQGLFWRUV %XW HYHQ LI WKH\ XVHG LQGLFDWRUV WKH\ XVHG WKHP




DV D FKHFNOLVW ZKHQ GHVLJQLQJ DQ RIIHULQJ DQG ZHUH QRW
VRPHWKLQJ WKDW ZDV PHDVXUHG RQ D UHJXODU EDVLV )URP WKLV
RQHFDQFRQFOXGHWKDWDELJJHUFRPSDQ\KDVPRUHUHVRXUFHVLQ
WKH IRUP RI ZRUNIRUFH WR VHOHFW IROORZ XS DQG HYDOXDWH WKH
LQGLFDWRUVZKHUHDVDVPDOOHUFRPSDQ\OLNH&&KDVGLIILFXOWLHV
LQXVLQJLQGLFDWRUVWRWKHVDPHH[WHQW
)RU HQYLURQPHQWDO LQGLFDWRUV WKH LQGXVWULDO VHFWRU KDV DQ
LPSDFW RQ ZKLFK LQGLFDWRUV WKH FRPSDQLHV DUH LQWHUHVWHG LQ
PHDVXULQJ )RU H[DPSOH FRPSDQ\ && ZKLFK ZRUNV ZLWK
ZDWHU DQG ZDWHU FRQVXPSWLRQ KDV LQWHUHVW LQ XVLQJ DQ
LQGLFDWRU WR PHDVXUH WKH ZDWHU FRQVXPSWLRQ WR VKRZ WKH
ZDWHUVDYLQJ HIILFLHQF\RI LWV SURGXFWV&$ZKRVHPDFKLQHV
FRQVXPH ODUJH TXDQWLWLHV RI HQHUJ\ ZDV PRVW LQWHUHVWHG LQ
PHDVXULQJ WKH XVH RI HOHFWULFLW\ WR VHOO IXOO\ RSHUDWLRQDO DQG
RSWLPL]HG SODQWV UDWKHU WKDQ VHOOLQJ PDFKLQHV 7KH VDPH
SDWWHUQ ZRXOG SUREDEO\ UHSHDW LWVHOI LI IRU H[DPSOH D
FRPSDQ\ ZRUNLQJ ZLWK SHVW PDQDJHPHQW ZHUH WR EH DVNHG
6XFK D FRPSDQ\ ZRXOG SUREDEO\ ILQG ELRGLYHUVLW\ RU WKH
DPRXQW RI SURGXFWLYLW\ RI WKH DJULFXOWXUH DV LPSRUWDQW
LQGLFDWRUV WRPHDVXUH%H\RQG WKHHQYLURQPHQWDODVSHFWV WKH
LQGLFDWRUV WKDW DOO RI WKH FRPSDQLHV PHQWLRQHG DV EHLQJ
LPSRUWDQW ZHUH FOLHQW UHODWLRQ DQG FXVWRPHU VDWLVIDFWLRQ DQG
RQHFDQ WKHUHIRUHFRQFOXGH WKDW WKRVHDUH WKHPRVW LPSRUWDQW
LQGLFDWRUVIRUWKHGLIIHUHQWFRPSDQLHV$OOWKHFRPSDQLHVQHHG
WR XQGHUVWDQG WKH FXVWRPHU QHHGV WR EHWWHU EH DEOH WR PHHW
WKHP DV WKHUH LV QR SRLQW LQ GHOLYHULQJ D VHUYLFH WKDW WKH
FXVWRPHUVGRQRWKDYHDQHHGIRU$QRWKHULPSRUWDQWDVSHFWRI
LQGLFDWRUV FRQFHUQV LQWHUQDO LVVXHV &$ DQG &% LQ GLIIHUHQW





)URP WKH HPSLULFDO UHVHDUFK RQH FDQ FRQFOXGH WKDW WKH
VXVWDLQDELOLW\ZRUNDQGSURJUHVVDZDUHQHVVPRVWO\GHSHQGVRQ
WKH size personal interest DQG maturity RI WKH FRPSDQ\
7KHLU DZDUHQHVV LV KHUHGHWHUPLQHGE\ KRZPDQ\ KRZZHOO
GHYHORSHGDQGKRZRIWHQWKH\IROORZXSRQWKHLQGLFDWRUVWKDW
WKH\XVHWRPHDVXUHWKHLUVXVWDLQDEOHLPSDFW
7KH size RI WKH FRPSDQ\ KDV DQ LPSDFW DV D ODUJHU
FRPSDQ\FDQKDYHPRUHUHVRXUFHVLQWKHIRUPRIZRUNIRUFHWR
GHYHORSDQGIROORZXSRQLWVVXVWDLQDEOHLPSDFWHVSHFLDOO\LQ
FRPSDULVRQ WR D VPDOOHU FRPSDQ\ WKDW VLPSO\ GRHV QRW KDYH
WKHVDPHUHVRXUFHV$ODUJHUFRPSDQ\FDQDOORZLWVHOIWRKDYH
PRUH VSHFLDOL]HG VWDII DQG FDQ DOVR KDYH D VWURQJHU ILQDQFLDO
VLWXDWLRQ ZKLFK DOORZV LW WR QRW RQO\ IRFXV RQ LWV FRUH
EXVLQHVV VXFK DV SURGXFWLRQ EXW WR DOVR WDNH WKH WLPH WR
FRQVLGHULWV LPSDFWRQVRFLHW\6PDOOHUFRPSDQLHVFDQQRWSXW
DZD\HQRXJKWLPHWRFUHDWHDQGIROORZXSRQLQGLFDWRUVZKDW
WKH\ QHHG DUH LQGLFDWRUV WKDW DUH HDV\ WR XVH DQG HDV\ WR
PHDVXUH&$ZDV WKHELJJHVWFRPSDQ\ LQ WKHUHVHDUFKVWXG\
DQG DOVR KDG WKH PRVW GHYHORSHG LQGLFDWRUV HYHQ LI DOO WKH
LQGLFDWRUV WKDW LW XVHV ZHUH QRW LQGLFDWRUV WR PHDVXUH
VXVWDLQDELOLW\








FRPSDQ\&&ZKLFK LV D VPDOOHU RQHPDQ FRPSDQ\ EXW VWLOO
KDVDGHHSXQGHUVWDQGLQJDERXW VXVWDLQDELOLW\DQGKRZ LW FDQ
LPSURYH LWV VXVWDLQDELOLW\ LPSDFW LQ WKLV FDVH EHFDXVH RI D
KLJKSHUVRQDOLQWHUHVWLQVXVWDLQDELOLW\
$QRWKHU IDFWRU LV WKH maturity LQ ZKLFK WKH FRPSDQLHV
ZRUN ZLWK VXVWDLQDELOLW\ LH KRZ ORQJ WKH\ KDYH DFWLYHO\
ZRUNHG RQ EHFRPLQJ PRUH VXVWDLQDEOH &$ ZKLFK LV WKH
ROGHVW FRPSDQ\ LQ WKH UHVHDUFK KDV WKH PRVW GHYHORSHG
LQGLFDWRUV DQG KDV KDG WKH WLPH WR GHYHORS LWV LQGLFDWRUV
DFFRUGLQJWRLWVQHHGV
,W LV DOVR LPSRUWDQW WR NHHS LQ PLQG WKDW DOO FRPSDQLHV
ZRUNLQJ ZLWK 366 DUH QRW LQWHUHVWHG LQ EHFRPLQJ PRUH
VXVWDLQDEOH IURP DQ HQYLURQPHQWDO RU VRFLDO SRLQW RI YLHZ
7KH\ DUH RIWHQ XVLQJ366 IRU HFRQRPLF UHDVRQV DQG WRPHHW






LQ WHUPV RI VXVWDLQDELOLW\ DQG SDUWLFXODUO\ HQYLURQPHQWDO
LVVXHV$FRQFOXVLRQZDVWKDWRQHRIWKHPRVWLPSRUWDQWWKLQJV
ZKHQZRUNLQJZLWKLQGLFDWRUVLVWRKDYHWKHPDGMXVWHGWRHDFK
FRPSDQ\¶V QHHG DQG WR OLPLW WKH QXPEHU RI LQGLFDWRUV DV
PXFK DV SRVVLEOH WR PLQLPL]H WKH H[WUD ZRUN WKDW KDV WR EH
GRQH ZKHQ XVLQJ WKHP 7KH LQGLFDWRUV XVHG GXULQJ WKH
LQWHUYLHZV FRXOG LQVWHDG EH XVHG DV D VWDUWLQJ SRLQW IRU
GLVFXVVLRQ ZLWKLQ D FRPSDQ\ UHJDUGLQJ ZKLFK LQGLFDWRUV LW
ZDQWV WR XVH ZKHQ PHDVXULQJ LWV SURJUHVV 7KXV LQGLFDWRUV
FDQEHVHHQDVLQVSLULQJDQGJLYLQJLGHDVRQZKDWWRIRFXVRQ




UHDVRQ ZK\ FRPSDQLHV ZRUN ZLWK 366 )URP D FRPSDQ\
SHUVSHFWLYHEHVLGHVKHOSLQJLWWREHFRPHPRUHVXVWDLQDEOHWKH
EHQHILWV RI SURYLGLQJ 366 FRXOG EH PRUH UHJXODU FXVWRPHUV
DQG DV ZHOO DV JLYLQJ WKH FRPSDQ\ EHWWHU FRQWURO RI LWV
SURGXFWV :KDW RQH FDQ VHH LV WKDW RQ DQ HFRQRPLF OHYHO
FXVWRPHU VDWLVIDFWLRQ LV DQ LPSRUWDQW LQGLFDWRU WKDW FRQFHUQV
DOO WKH FRPSDQLHV LQWHUYLHZHG2Q DQ HQYLURQPHQWDO OHYHO LW
ZDV FOHDU WKDW WKH LQGLFDWRU GHSHQGV RQ ZKLFK VHFWRU RI
DFWLYLW\ WKH FRPSDQ\ LV LQ IRU H[DPSOH D FRPSDQ\ZRUNLQJ
ZLWKZDWHUFRQVXPSWLRQQDWXUDOO\KDVDVSHFLDO LQWHUHVW LQWKH
DPRXQWRIZDWHUFRQVXPHG
6RPH FRPSDQLHV DOUHDG\ XVH LQGLFDWRUV WR PHDVXUH WKHLU
SURJUHVVDQGWKHLUFXUUHQWVWDWHDQGIURPWKLVUHVHDUFKRQHFDQ
FRQFOXGH WKDWPRUH HVWDEOLVKHG DQGELJJHU FRPSDQLHV KDYH D
EHWWHUSRVVLELOLW\WRXVHLQGLFDWRUV7RHQDEOHVPDOOHUDQGOHVV
H[SHULHQFHGFRPSDQLHVWRXVHLQGLFDWRUVWKHLQGLFDWRUVVKRXOG
EH OLPLWHG DQG HDV\ WR XVH :KHQ GHYHORSLQJ D VHW RI
LQGLFDWRUVWRXVHLWLVLPSRUWDQWWKDWWKH\DUHLQOLQHZLWKZKDW
WKHFRPSDQ\QHHGVDQG LI WKH\DUHGHYHORSHG LQFRRSHUDWLRQ
ZLWK IXWXUH DQG FXUUHQW FXVWRPHUV WKH FXVWRPHU UHODWLRQVKLS
FRXOGSRVVLEO\JURZHYHQVWURQJHU
2QHFRQFOXVLRQWKDWFDQEHGUDZQLVWKDWLWLVLPSRUWDQWWR
GHYHORS WKH 366 RIIHULQJ DQG WKH LQGLFDWRUV LQ FRRSHUDWLRQ
ZLWK FXUUHQW DQG IXWXUH FXVWRPHUV DV WKH FXVWRPHU
UHODWLRQVKLS LV D NH\ IDFWRU IRU VXFFHVV 7KH QXPEHU RI
LQGLFDWRUVWRPHDVXUHLVDOVRDQRWKHUFRQFHUQWRNHHSLQPLQG
,WLVLPSRUWDQWWRIRFXVRQDIHZLQGLFDWRUVVRWKDWWKHSURFHVV
WR IROORZ XS DQG PHDVXUH WKH LQGLFDWRUV GRHV QRW WDNH WLPH
IURPWKHUHVWRIWKHZRUNWKDWQHHGVWREHGRQH,WLVWKHUHIRUH
LPSRUWDQW WR FDUHIXOO\ VHOHFW LQGLFDWRUV WKDW UHDOO\ DUH XVHIXO
IRUHDFKFRPSDQ\
9. Future research
)XUWKHU UHVHDUFK VKRXOG H[WHQG WKHVH TXHVWLRQV WR RWKHU
60(V DQG FURVV SUDFWLFDO 60( FRQFHUQV ZLWK WKH ODUJH
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